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(54) Radiographic image reading apparatus 

(57) An apparatus for reading a radiographic image 
is provided with a holding section for holding a medium 
taken out from a cassette, wherein the medium has a 
recording surface on which the radiographic image is 
stored, the hold section holding the medium such that 
the orientation of the recording surface is substantially 
vertical; and a reading section for reading the radio- 
graphic image on the recording surface of the medium 
held by the holding section, thereby obtaining radio- 
graphic image information from the recording surface. 
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Description 

BACKGROUND OF THE INVENTION 

5 ^ a -age phosphor p,ate * 
"SSFlSSSSST °" ** St0ra96 P^^SSST* ^ b6en SUbj6Ct6d ,0 rad ^Phing, and 
sheet {rom a ZSSSEXlS^ S » <f<* « 9 

w read.no radiographic images recorded on the storaSeShor^ I? ? ba-n SUbjected to radiographing, and 
be set horizontally, the storage phosphor sheet tEEffiE. KlfEJ ' ^ * C9SSettes are ^ * 

cassette M ,„ „ e aw „„ iSSTSiSrS pto f"'.'' tete » «• •"*»■ direction ftoj , ». 

conveyance path forms a curved surface which makesth i sSInf 'h J ° KKA HEI No - "87BS. "as a problem that a 
loss of expensive storage phosphor plates to be SSSK' U? *° be jammed easi,y and mak *s a 
age phosphor plate along the curv« com,eyanc ^from 1 ^ ' ' S dM X ° COnvey the ri 9 id and «* stor- 
Phosphor plate. Further, since plural cassettes are 2* fS2£2 * CaSSe "? Containin9 the ri 9 id and flat storage 

• be horizontal, a large space ^Z^TsT^^it^^ P ' Ural s,eps 50 «* «* cassette may 
and when a large-sized storage phosphor Ze s SZZSiZ * ? 2 1,16 0UtsWrts of the P 05 *™ <* installation 
[0006] On the other hand, tU^^ 3 ,l00r s P ace is 

to take out a storage phosphor plate from *e SeS aS ^^adfo^h ^ 9 ProUem that ft is 
Phor plate until the cassette is sent to the taking out ^^E£2£? ,ma9eS WCC '* d ° n the ^ P hos " 

- problem ,s that the apparatus is of a oompfciw SSSw ar^S l^ 6881 " 9 ^ nrt be eonducte * ™her 
he cassette stacker sends plural cassettes mESS^Stt^ * by ** mechanism wnerein 
the taking out position in succession ™»aneousiy and intermittently and thereby sends plural cassettes to 

Ehe^^ Phosphor plate to convey , and to 

[0008] An object of the invention is to n!LS: Sac tZXS^Z " the prab,ems above, 
t-on unnecessary while making interrupt pZXSSSZEiZ * e ' nSte ' ,at,on P 08 *™ * »• horizontal direc- 
surface which easily causes jam of ^JZ^^S^T^T" ' P3,h havin 9 ,he 

ure and to be inexpensive, while avoiding a targaX^ce^ 1^?, ***** t0 be of a sim P ,e 

to be capable of being read. 9 e T,00r s P a <* even when alarge-s.zed storage phosphor plate is made 
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at extracting position A of cassette stacker section 1002, then conveys it to an image reading section, and returns the 
medium finished in terms of reading to cassette 1002 positioned at the extracting position A. 
[001 4] Cassette stacker section 1 00 1 is arranged to drive cassette 1 002 which is set to slide it in the direction of arrow 
B in the drawing so that the cassette 1002 containing the medium to be read may be positioned at the extracting posi- 
s tion A. 

[0015] In the radiographic image reading apparatus having the aforesaid structure, however, when the cassette 
stacker section 1001 to be driven to slide in the direction of arrow B is exposed from the apparatus, there is a fear that 
a part of the human body is drawn in a gap of cassettes 1002 set when the cassette stacker section 1001 slides. 
[0016] It is therefore necessary to provide a cover which covers the cassette stacker section 1001 . 
io [001 7] However, when this cover is provided, operations to open and close the cover are necessary when setting cas- 
sette 1002 on the cassette stacker section 1001, or when taking the cassette 1002 out of the cassette stacker section 
1001, which worsens an operation. 

[0018] With reference to Fig. 31 showing a front structural diagram and Fig. 32 showing a right side structural diagram 
in Fig. 31, an overall structure of a conventional radiographic image recording/reading apparatus will be explained. 
is [0019] In these drawings, the numeral 1001 represents a the cassette stacker section 1001 in which three racks 1012, 

1013 and 1014are formed vertically, and cassettes 1002, 1003 and 1004 each having therein a medium on which radi- 
. ographic images are accumulated are respectively set on the racks 1012, 1013 and 1014. 

[0020] Incidentally, the cassette stacker section 1001 is arranged so that cassettes 1002, 1003 and 1004 which are 
different each other in terms of size can be set as shown in the drawing. 

20 [0021 ] On the lower portion of the cassette stacker section 1 001 , there is provided image reading section 1 005 which 
reads radiographic images on a medium in each of cassettes 1002, 1003 and 1004. Further, between the cassette 
stacker section 1001 and the image reading section 1005, there is provided medium conveyance section 1006 which 
takes a medium out of either cassette among set cassettes 1 002, 1 003 and 1 004, then conveys it to image reading sec- 
tion 1005 and conveys the medium finished in terms of reading to the cassette. 

25 [0022] On the upper portion of the cassette stacker section 1 001 , there are arranged operation section 1 007 through 
which ON/OFF for the apparatus, selection of cassettes and various image processing are conducted, and display sec- 
tion 1008 which displays radiographic images read by image reading section 1005 and the state of the apparatus. 
[0023] As shown in Fig. 33 displaying a structural diagram representing a cassette stacker section in Fig. 31 viewed 
from the upper part, each of cassettes 1002, 1003 and 1004 set respectively on the racks 1012, 1013 and 1014 of the 

30 cassette stacker section 1001 is set to be in contact with plane A which is an inner plane for the racks 1012, 1013 and 

1014 in the drawing and side B which is aright hand side for the racks 1012, 1013 and 1014. 

[0024] On the central portion on the front of the cassette stacker section 1001 , there is formed a cutout 1010 which 
makes it easy to take out a small-sized cassette, namely, cassettes 1003 and 1004 in the present conventional exam- 
pie. 

35 [0025] However, the radiographic image recording/reading apparatus stated above has following problems. 

(1) Since the operation section 1 007 and the display section 1 008 are provided on the upper portion of the cassette 
stacker section 1 001 , it is required to turn eyes upon the upper portion after setting cassettes 1 002, 1003 and 1 004 
on the cassette stacker section 1001 to operate on the operation section 1 007, or to confirm images on the display 

40 section 1008, which represents a poor operation. 

(2) Cassettes 1 002, 1 003 and 1 004 are to be set so that they may be set with the inner side of the apparatus serv- 
ing as a reference side, namely, they come in contact with inner plane A of racks 1012, 1013 and 1014. 

[0026] Therefore, as shown in Fig. 32, when setting small-sized cassette 1003 on rack 1013 located between rack 
45 1012 and rack 1014 on which large-sized cassettes 1002 and 1004 are respectively set, or when taking out small-sized 
cassette 1 003 set on rack 1 013, it is inconvenient to operate. 

[0027] The invention has been achieved in view of the problems stated above, and its object is to provide a radio- 
graphic image recording/reading apparatus allowing easy operations. 

so SUMMARY OF THE INVENTION 

[0028] The above objects are attained by a radiographic image reading apparatus having the following structures. 
[0029] An apparatus for reading a radiographic image, has 

55 a holding section for holding a medium taken out from a cassette, wherein the medium has a recording surface on 
which the radiographic image is stored, the hold section holding the medium such that the orientation of the record- 
ing surface is substantially vertical; and 

a reading section for reading radiographic image on the recording surface of the medium held by the holding sec- 



3 



10 



15 



SO 



25 



30 



35 



40 



45 



50 



55 



EP 0 919 857 A2 

tion. thereby obtaining radiographic image information from the recording surface. 
TrLiu^ 

Son S2STO^CJB&^ dose ,0 the — in a — — 

KSfcSS^ ^ ° bjeCtS <*" 66 attained * a radi ^phic image reading apparatus ha.ng the follow- 

Phosphor plate may be almost in parallel S WjSSSJ S ° ** 9 P ' an6 ° f lhe stora 9 e 

storage phosphor plate out of the cassette set at S ««S : « *" main ^ which takes » na 

recorded on the storage i^os^^^LT^^t^ 6 9 SeC,i0n • and reads ^ographic images 
allel with the vertical direction ° T Ine stora 9 e P hos P"°r plate thus taken out is almost in par- 

apparah* n»in bod, ,«* taHT2S£^t" ." * ""*"" * "** «< «" 

™°*^^ 

lateral direction of the storage s pho^^i^^.^ : mn9 d,rection of 1,16 laser beam * in the 

indirection^ 

central portion and peripheral porfon on the Ymage^STs smaT ^T"*"** T 9 * *** tMmm *• 
graphic images recorded on the storage phosphor plate " ' S P ° SS,ble t0 proper1y read radi °- 

direction while taking out almost in thJvS2dE2?£ - 9 ! beam t0 Scan """"a in 106 »"te>nW 
the cassette setting section phosphor P ,ate from cassette that is set on 

agepX^lT*^^ 

^X^SrSS SSS2£ X.'iir 1 : ,te , m 2 - wherein the — 

" : Pnosphor plate from a portable cassette contain- 

storage phosphor plate, i-^^SS^^2S2 ^ ^ radio 9 ra P hic receded on the 

direction, a cassette stacker in J^^ZZZT^ ' ^ d,rec,,on in «« Gonial plane is called an X- 

may be almost perpendicular toTe XdfcSSESSI 5 ! ^ ^ 50 ** the Stora9e phos P hor **» 
piate holding section which, due Jtotts T °' in ^-direction, a 

phor plate almost in the vertical direction I from , anv ^ x ^«*on. can take out the storage phos- 

the cassette slacker and hold it. Therefore a taSftoo In^Tf "l* 8 ^ d,rect,on ,rom an y "welte set in 
age phosphor plate having a large ara 2n a £ fSJS?2 J? reqUired f ven when a ™9ing so that a stor- 
the vicinity 0 f the instaHatio'n posfttonTth^Sa. ^JJSSS t0 " 3 ~* in 

structure o, the cassette stooker and plate holding .rCZKSlffCiS; 
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since the image reading section reads radiographic images recorded on the storage phosphor plate that is held by 
the plate holding section, it is possible to conduct interruption processing wherein a storage phosphor plate is taken 
out of the cassette set newly and images are read from the storage phosphor plate, even when some cassettes not 
yet read are already set under the condition that a conveyance path having a curved surface which easily causes 
a jam of the storage phosphor plate is not provided. 

(6) The radiographic image reading apparatus described in Item 5, wherein the image reading section is one to 
read radiographic images recorded on the storage phosphor plate by causing a laser beam to scan in the direction 
that is almost perpendicular to the X-direction, and the image reading section reads radiographic images recorded 
on the storage phosphor plate after the plate holding section holding the storage phosphor plate and the image 
reading section are moved relatively at least in the X-direction and are set at the prescribed relative positions in the 
X-direction, 

The invention described in Item 6 make it easy to set at the prescribed relative position required by laser scan- 
ning. 

(7) A radiographic image reading apparatus to take out a storage phosphor plate from a portable cassette contain- 
ing a flat and storage phosphor plate subjected to radiographing and to read radiographic images recorded on the 
storage phosphor plate, wherein there are provided, when a certain direction in the horizontal plane is called an X- 
direction, a cassette stacker in which plural cassettes can be set, a plate holding section which, due to its capability 
to move at least in the X-direction, can take out the storage phosphor plate from any cassette set in the cassette 
stacker and hold it, and an image reading section which reads radiographic images recorded on the storage phos- 
phor plate that is held by the plate holding section, by causing a laser beam to scan in the direction that is almost 
perpendicular to the X-direction, and the image reading section reads radiographic images recorded on the storage 
phosphor plate after the plate holding section holding the storage phosphor plate is moved at least in the X-direc- 
tion and is set at the prescribed positions in the X-direction. 

In the invention described in Item 7, the cassette stacker is one wherein plural cassettes can be set side by 
side, and the plate holding section is one which, due to its capability to move at least in the X-direction, can take 
out the storage phosphor plate from any cassette set in the cassette stacker and hold it. Therefore, it is possible to 
make the structure of the cassette stacker simple and to make it to be inexpensive. Further, since radiographic 
images recorded on the storage phosphor plate that is held by the plate holding section are read after the plate 
holding section holding the storage phosphor plate is moved in the Xrdirection and is set at the prescribed position 
in the X-direction, it is possible to take out a storage phosphor plate from the cassette set newly and to conduct 
interruption processing for reading images from the storage phosphor plate, even when some cassettes not yet 
read are already set under the condition that a conveyance path having a curved surface which easily causes a jam 
of the storage phosphor plate is not provided. Further, since the image reading section is fixed in the X-direction, it 
is easy to arrange so that accurate image reading can be conducted stably for a long time. 

Since the plate holding section takes the storage phosphor plate out of the cassette set in the cassette stacker 
and holds it, it is possible to use a moving mechanism for moving at least in the X-direction and a moving mecha- 
nism for moving at least in the X-direction for holding the storage phosphor plate for an image reading section fixed 
in the X-direction to read radiographic images and for setting it at the prescribed position in the X-direction in com- 
mon. Due to this, it is possible to make the structure simple. 

(8) A radiographic image reading apparatus tp take a storage phosphor plate from a portable cassette containing 
a flat and storage phosphor plate subjected to radiographing and to read radiographic images recorded on the stor- 
age phosphor plate, wherein there are provided, when a certain direction in the horizontal plane is called an X- 
direction, a cassette stacker in which plural cassettes can be set side by side so that the storage phosphor plates 
may be almost perpendicular to the X-direction and different each other in terms of position in the X-direction, a 
plate holding section which, due to its capability to move at least in the X-direction, can take out the storage phos- 
phor plate from any cassette set in the cassette stacker and hold it, and an image reading section which reads, 
through laser scanning, radiographic images recorded on the storage phosphor plate that is held by the plate hold- 
ing section, by causing a laser beam to scan in the direction which is almost perpendicular to the X-direction. and 
the image reading section reads radiographic images recorded on the storage phosphor plate after the image read- 
ing section is moved at least in the X-direction and is set at the prescribed relative position in the X-position against 
the plate holding section. 

In the invention described in Item 8, a cassette stacker is one in which plural cassettes can be set side by side 
so that the storage phosphor plates may be almost perpendicular to the X-direction and different each other in 
terms of position in the X-direction, and a plate holding section, due to its capability to move at least in the X-direc- 
tion, can take out the storage phosphor plate from any cassette set in the cassette stacker and hold it, a large floor 
space is not required even when arranging so that a storage phosphor plate having a large area can also be read, 
and the cassette stacker can be made simple in terms of structure and inexpensive in terms of cost. Further, since 
the reading section is one wherein it reads radiographic images recorded on the storage phosphor plate held by the 
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«» 'swing ,a»g raphe Img. racked «, ™7aZ»ST' * * poss,bl8 "> statt " •» *« *» required 

j »*-. «* M ^ rrcttssr' ^ reMins * 

•ng section in either cassette set in the cassette Sr 9 thr ° Ugh readin 9 1,16 i™ge read 

Due to the invention described in Item 9 it is nn«ihi Q 
set in the cassette stacker by means of one ol e EZTZT? °!™ 9e phosphor *om any cassette 
cassette set in the cassette stacker, which makes ££££2 * ,he St0ra9e phosphor #* h erther 
(10) A rad.ographic image reading apparatus equipped^ cSl 

apparatus and has therein plural cassettes each Sim a ri£££ WhiCh iS protruded ,rom «" 

mulated, an image reading section provided insid^t aSf 0n Wh,Ch radi °9 ra P hic ^ges are accu- 

provded inskle an apparatus, and takes out a £Z fij I? COnVeyanCe Sec,ion which » 

veys rt to the image reading section, and sends ^led^^f " the ^ ssette stacker section, then con- 
fon, wherein the medium conveyance seS n ^T^TJ^^^^ to ^^ es ^^ 
cassette stacker, then engages with a longer sTSTe meJiun SSL ? 0Ul ° f P,Ural rassettes se » in •» 
shorter side of the medium, and takes ^wm^SS^S! * en m ° ves in the dir «*on - the 

sette rr^StttirS-T t0 *« *~ -~ ^ - cas- 

leads to reduction of the time to take * fak6n 0Ut in the dire <*on of lis shorter side, which 

^erthemediumconveyancesection^ 

2«SP" 3b0Ve " ^ afor6Said Casse « e — r section w*h its longer ade extending 

wi£sh^?^ extending a,most hon.onta.ly, name,y, 

(12) The image reading section stated above is com^2 of a 2m£ CaSSetfe StaCker Section ,ow - 

n.ng on the medium in the direction of its shorter £TZ«Z '™" scamn 9 section which conducts main scan- 
drives the aforesaid main scanning section in the direSor^ Ztl *F mechanism driving section which 

Since the main scanning section scansTh! «™S Z t j '° n9er S,de of *» medi ™- 
ning optica, system sma„, ffSX^^ direCti ° n ' 1 ' S P0Ssib,e to a scan- 

(13) A ball screw is used in the sub-scannino^l-^? apparatus and a low «* thereof. 
Employment of the ball SSKS^ '"* n * tad abova 

and makes it possible to obtain JSrt JSI ^ " neVenneSS in the s"b-scanning direction. 

} EnlTo™LT in *• SUb - Scannin 9 onanism driving section 

a cassette stack, section in whi. a cas- 
reads the radiographic images on the ^^2^^ " Set *" image readin 9 section which 
cassette set in the cassette stacker section, ^n^^ZZlT" "** **" "* 8 medium <™ •» 

8te ^ir e dSS^ section a " the ^ 

s^ion less movement of eyes is ?ec,uirS 3225 S ^ti^" 9 " ^ h the stacker 
} ^ fe Pr ° Vk,ed ° n 3 displa > screen of hSSSJ* 

Compared ST. tSfS sys em SKST ^ " r6SP ° ndS to of light 

on the display screen, no ^s^JTa^^^^^ System whi <* require a film provided 
CISJAcassettetobesetin^^^^ 
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side. 

[0033] Owing to the cassette which is set with a reference of this side of the apparatus, it is easy to set and take out 
a small-sized cassette, which leads to easy operation. 

5 

(Explanation of terminology) 

[0034] Herein, the medium is a medium capable of storing radioactive rays having passed through an object. The 
medium can stores the radioactive rays at least for a moment. The medium is a medium containing a semiconductor 
10 detector, a stimulative phosphour and so on and is an intermediate medium from which the radiographic image is con- 
verted into electric signals. 

[0035] A reading surface of a medium is a surface adapted to face the reading section. 

[0036] A storage phosphor plate is a plate having a layer of a storage phosphor. It is preferable that the storage phos- 
phor plate is a flat plate which is highly rigid. It is preferable, in particular, that a base board of the plate is of a material 
is such as a metal, ceramic and fiber reinforced resin. The storage phosphor is one which accumulates energy based on 
radiation transmissivity distribution of a subject for a dose of radiation irradiated from a radiation generating source, and 
forms a latent image. A preferable storage phosphor is a stimulating phosphor. 

[0037] It is preferable that the storage phosphor plate is one wherein a layer of a storage phosphor is provided on a 
support through gas phase sedimentation or coating. The layer of a storage phosphor is preferably shielded or covered 

20 by a protection member to avoid an environmental harmful influence or damage. 

[0038] . In the present invention, a cassette means a portable cassette containing therein a flat and storage phosphor 
plate subjected to radiographing. In the present invention, a cassette setting section is one wherein cassettes can be 
set so that planes of storage phosphor plates may be almost in parallel with each other in the vertical direction. 
[0039] Further, in the present invention, the apparatus main body is one which takes out the storage phosphor plate 

25 almost in the vertical direction from the cassette set in the cassette setting section, and reads radiographic images 
recorded on the storage phosphor plate while the storage phosphor plate is kept to be almost vertical. 
[0040] It is preferable from the viewpoint of various aspects such as simple structures and small-sized apparatuses 
that planes of the storage phosphor plates contained respectively in plural cassettes set in the cassette setting section 
are almost in parallel with each other. In this case, it is preferable that there is provided a plate holding section which 

so can hold the storage phosphor plate which is taken out of the cassette set in the cassette setting section. It is preferable 
that the plate holding section can take out to hold the storage phosphor plate contained in the cassette from any cas- 
sette which is set, by moving at least in the direction that is perpendicular to the plane of the storage phosphor plate, 
and can load in any cassette that is set the storage phosphor plate which the plate holding section is holding. 
[0041 ] In the invention, the X-direction is one direction in the horizontal plane, while Y-direction is a direction perpen- 

35 dicular to the X-direction in the horizontal plane, and an angle between the X-direction and the Y-direction, an angle * 
between the vertical direction and the X-direction and an angle between the vertical direction and the Y-direction all rep- 
resent a right angle. 

[0042] With regard to a relative movement at least in the X-direction between the image reading section and the plate 
holding section, a movement of the image reading section at least in the X-direction, and a movement of the plate hold- 
40 ing section at least in the X-direction, a movement having moving components in the X-direction is enough, and a diag- 
onal movement upwards having moving components in the X-direction and a diagonal movement downwards having 
moving components in the X-direction, for example, are also acceptable. 

[0043] Though the image reading section is preferably fixed, it may also be of a type wherein the image reading sec- 
tion moves. In addition, though the image reading section is preferably one wherein radiographic images recorded on 
45 the storage phosphor plate are read through laser scanning, it may also be of a type wherein radiographic images 
recorded on the storage phosphor plate are read through another method. 

[0044] As a type to read radiographic images recorded on the storage phosphor plate through laser scanning, there 
are given a type wherein main scanning by a laser beam is conducted in the vertical direction and sub-scanning is con- 
ducted by moving an image reading section and a storage phosphor plate relatively in the horizontal direction which is 
so in parallel with a plane of the storage phosphor plate, and a type wherein main scanning by a laser beam is conducted 
in the horizontal direction which is in parallel with a plane of the storage phosphor plate, and sub-scanning is conducted 
by moving an image reading section and a storage phosphor plate relatively in the vertical direction, to which the inven- 
tion is not limited. 

[0045] In the type wherein main scanning by means of a laser beam is conducted in the vertical direction and sub- 
55 scanning is conducted by moving an image reading section and a storage phosphor plate relatively in the horizontal 
direction that is in parallel with a plane of the storage phosphor plate, movement accompanied by load of gravity is not 
required. Therefore, stable sub-scanning can be conducted, and it is easy to make images read to be excellent, which 
is preferable. As a type to conduct sub-scanning by moving an image reading section and a storage phosphor plate re!- 
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r00481 in the tvT / u y ' * ' 9 23 w,fl be explained 

* Sm9 T„ 1 d '" 9 ! hS S,0ra9e P hos P hor Plate 1 2 in the caSX S^!LT* rtnB ° n the stora 9 e Phosphor 
SrJ? „ u yPe Wherein su b-scanning is conducted 2l Prescribed loading position in the X-direction 

me i rst place (S21), plate holding section 4 moves at i«,-=t i„ «T v Section, and is fixed, and to beain with in 
taun the X-direction. and in the second pla™ (S22 ^2 V£ recBon .«* sto P* - the prescribed 22, 

Place ? I" ^ X - direCti0n and **" « pw££5 S^^S? " 1 W ,he P ' 3te holdi "9 section 

(b27), the plate ho dina seetinn 4 m*i^I . cour,uea 'oaamg position in the X-directinn on^ j« +u °^«un * 
[0051] In the h Prescribed loading position in the X- 
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position in the X-direction and holds it, then, in the third place (S33), the plate holding section 4 moves at least in the X- 
direction and stops at the prescribed take-out position in the X-direction, and in the fourth place (S34), the image read- 
ing section 5 conducts sub-scanning on the storage phosphor plate 1 2 by moving in the vertical direction when the plate 
holding section 4 holding the storage phosphor plate 12 is fixed, then, in the fifth place (S35), the plate holding section 
5 4 moves at least in the X-direction and stops at the prescribed loading position in the X-direction, and in the sixth place 
(S36), the plate holding section 4 makes erasing section 13 to erase residual images remaining on the storage phos- 
phor plate 12 while loading the storage phosphor plate 12 in the cassette at the prescribed loading position in the X- 
direction. 

[0052] Incidentally, in the examples stated above, all cassette stackers are represented by one wherein plural portable 
w cassettes each containing a flat and storage phosphor plate subjected to radiographing can be set side by side so that 
a plane of the storage phosphor plate contained may be vertical, and a plate holding section can take out the storage 
phosphor plate contained in the cassette from any cassette set in the cassette stacker in the vertical direction by moving 
in the direction (hereinafter referred to as X-direction) perpendicular to the plane of the storage phosphor plate, and can 
hold the storage phosphor plate, and it can further load the storage phosphor plate which is held in any cassette set in 
is the cassette stacker by moving the storage phosphor plate in the vertical direction. However, the invention is not limited 
to the foregoing, and,the type shown below, for example, is included in the invention, or the type to move obliquely or 
other types are included in the invention. 

[0053] For example, the type mentioned above may be one wherein plural portable cassettes each containing a flat 
and storage phosphor plate subjected to radiographing can be set side by side so that a plane of the storage phosphor 

20 plate contained may be vertical, and a plate holding section can take out the storage phosphor plate contained in the 
cassette from any cassette set in the cassette stacker in the Y-direction by moving in the X-direction and can hold the 
storage phosphor plate, and it can further load the storage phosphor plate which is held in any cassette set in the cas- 
sette stacker by moving the storage phosphor plate in the Y-direction, as shown in Fig. 24, and image reading section 
5 is one to conduct main scanning MS by means of a laser beam in the Y-direction, and to begin with, in the first place 

25 (S51), plate holding section 4 moves at least in the X-direction and stops at the prescribed take-out position in the X- 
direction, and in the second place (S52), the plate holding section 4 takes out storage phosphor plate 12 in the Y-direc- 
tion at the prescribed take-out position in the X^irection and holds it. in the third place (S53), the plate holding section 
4 moves at least in the X-direction and stops at the prescribed reading position in the X-direction, and in the fourth place 
(S54), the image reading section 5 conducts sub-scanning on.the storage phosphor plate 12 by moving in the vertical 

30 direction when the plate holding section 4 holding the storage phosphor plate 12 is fixed, then, in the fifth place (S55), 
the plate holding section 4 moves at least in the X-direction and stops at the prescribed loading position in the X-direc- 
tion, and in the sixth place (S56), the plate holding section 4 makes erasing section 13 to erase residual images remain- 
ing on the storage phosphor plate 12 while loading the storage phosphor plate 12 in the cassette by moving it in the Y- 
direction at the prescribed loading position in the X-direction. 

35 [0054] The type mentioned above may further be one, for example, wherein plural portable cassettes each containing 
a flat and storage phosphor plate subjected to radiographing can be set side by side so tbat a plane of the storage phos- 
phor plate contained may be in the horizontal plane, and a plate holding section can take out the storage phosphor plate 
contained in the cassette from any cassette set in the cassette stacker in the Y-direction by moving in the vertical direc- 
tion and can hold the storage phosphor plate, and it can further load the storage phosphor plate which is held in any 

40 cassette set in the cassette stacker by moving the storage phosphor plate in the Y-direction, as shown in Fig. 25, and 
image reading section 5 is one to conduct main scanning MS by means of a laser beam in the Y-direction, and to begin 
with, in the first place (S61), plate holding section 4 moves at least in the vertical direction and stops at the prescribed 
. take-out position in the vertical direction, and in the second place (S62) t the plate holding section 4 takes out storage 
phosphor plate 12 in the Y-direction at the prescribed take-out position in the vertical direction and holds it, in the third 

45 place (S63), the plate holding section 4 moves at least in the vertical direction and stops at the prescribed reading posi- 
tion in the vertical direction, and in the fourth place (S64), the image reading section 5 conducts sub-scanning on the 
storage phosphor plate 12 by moving in the X-direction when the plate holding section 4 holding the storage phosphor 
plate 12 is fixed, then, in the fifth place (S65), the plate holding section 4 moves at least in the vertical direction and 
stops at the prescribed loading position in the vertical direction, and in the sixth place (S66), the plate holding section 

so 4 makes erasing section 1 3 to erase residual images remaining on the storage phosphor plate 1 2 while loading the stor- 
age phosphor plate 12 in the cassette by moving it in the Y-direction at the prescribed loading position in the vertical 
direction. 

[0055] In the invention, the erasing section is one to erase residual images remaining on a storage phosphor plate 
when loading the storage phosphor plate from which the radiographic images have been read at the image reading sec- 
55 tion into the cassette set in the cassette stacker, and the erasing section which is provided on the plate holding section 
is preferable. The type wherein the erasing section is provided on the plate holding section includes either a type 
wherein the erasing section is fixed on the plate holding section, or a type wherein the erasing section is provided on 
the plate holding section in a movable manner. 
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the foregoing. Among these light sources a 111^^^ However - •» Mention is not limSed to 
are preferable as a light source for the^asinfseS J^t v k, ^ ' 3mp ' 3 f,UOrescent ,am P « ^xenon Sno 
5 viewpoint of easy control of emission, qJS^J^B^"^ diode ' in P artic ^r. ispreferaS fror^ £J 
matenal of such light emitting diode include Sp^ZtTa^r^^^ Pre,erable example o?£e 

^ BRIEF DESCRIPTION OF THE DRAWINGS 
[0057] 

Rg. 3 ,s a perspective view showing how SS^SZ^T? 1he e^odiment. 

Rg. 5 is a plan view of cassette 9 in the embodiment 

Rg. 8 « a sectional view taken on line A - A in Fig. 5 ' 
Rg. 9 is a sectional view taken on line B - B in Fia 5 
Rg. 10 is a sectional view taken on line C - C in Fig 5 

Rg. 13 is a left side view *T2ta££T 09 aPPara,US in the embodiment. 
R9. ^isarigmsideltwo^S : 
Rg. 15 is a front view of a plate 5'" 9 aPParatUS the embodiment. 

w R, 16 is a side view of a CESSS? « in *• embodiment. 
Rg. 7 is a plan view of a cassette clinch of a radioo 2 c Zlt T J 9 aPPara,US in ** embodiment. 
Rg. 8 .s a side view of a sub-scanning sectTon o a SrS il 9 in ,he embodiment. . 

Rg. 19 is a front view showing an optical sZ7a2Sl -mage readmg apparatus in the embodiment 
ratus in the embodiment. y&em * 3 ma,n scann,n 9 s ecton of a radiographic image reading appa- 

Rg. 30 is a perspective view of a ££££ 'j£S3? ,ma9e r6adin9 3PP3ratUS in ^e 4. 
Rg. 31 is a front structure diagram o7a coZLTn n!? ^ ™ 9e reading "WW** 
Rg. 32 is a right side structure dTg?Im in Ho T ^ ima96 ^ app3ratus - 

DETA.LED DESCRIPTION OF THE PREFERRED EMBODIMENT 

S'^^ but the invenfon js not 
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Embodiment 1 

[0059] A radiographic image reading apparatus in the present embodiment wili be explained as follows, referring to 
Fig. 1 representing a schematic structure diagram of the radiographic image reading apparatus in the embodiment, Fig. 
5 2 representing a control block diagram and Fig. 1 1 and Fig. 20 each representing a schematic perspective view 
(wherein the perspective is used). 

[0060] Incidentally, in the present embodiment, a lateral direction of apparatus main body 2 of radiographic image 
reading apparatus 1 is called X-direction, and a longitudinal direction of apparatus main body 2 of radiographic image 
reading apparatus 1 is called Y-direction. Therefore, the X-direction and Y-direction are two directions which intersect 
10 each other at right angles on a horizontal plane, and an angle between the X-direction and the Y-direction is a right 
angle. 

[0061] The radiographic image reading apparatus 1 in the present embodiment is one which takes out storage phos- 
phor plate 12 from portable cassette 9 containing flat and storage phosphor plate 12 as a medium subjected to radio- 
graphing, and reads radiographic images recorded on the storage phosphor plate 12. On the apparatus main body 2 of 
is radiographic image reading apparatus 1 in the present embodiment, there are provided cassette stacker 3, plate hold- 
ing section 4, image reading section 5, system control section 6 as a holding section, operation section 7 and power 
supply section 8. 

[0062] On the cassette stacker 3, a plurality of cassettes 9 each containing flat and storage phosphor plate 12 sub- 
jected to radiographing can be set side by side, in the manner that thr image surface of the storage phosphor plate 12 
20 contained is perpendicular to the X<Jirection, namely thr image surface of the storage phosphor plate 12 is in parallel 
with a plane formed by the vertical direction and the Y-direction, and each storage phosphor plate 12 is different from 
others in terms of position in the X-direction. 

[0063] The cassette stacker 3 has therein cassette stacker mechanism driving section 30 and cassette stacker control 
section 31 , and the cassette stacker control section 31 controls so that the cassette stacker mechanism driving section 
25 30 can take out the storage phosphor plate 12 from cassette 9 set in the cassette stacker 3 and can load the storage 
phosphor plate 12 into cassette 9 set in the cassette stacker 3 based on control signals coming from system control 
section 6. 

[0064] The plate holding section 4 can take out storage phosphor plate 12 in the vertical direction from any cassette 
9 set in the cassette stacker 3, and can hold rt. 

30 [0065] The plate holding section 4 has therein plate holding section mechanism driving section 40 and plate holding 
section control section 41, and the plate holding section control section 41, controls so that the plate holding section 
mechanism driving section 40 can take out the storage phosphor plate 12 from cassette 9 set in the cassette stacker 3 
and can load the storage phosphor plate 1 2 into cassette 9 set in the cassette stacker 3 and can move based on control 
signals coming from system control section 6. 

35 [0066] Image reading section 5 has therein sub-scanning section 50 and main scanning section 51. The main scan- 
ning section 51 is one which conducts main scanning MS by a laser beam in the vertical direction and reads radio- 
graphic images recorded on storage phosphor plate 12 through laser scanning. The sub-scanning section 50 is one 
which makes the main scanning section 51 to move in the Y-direction for sub-scanning. 

[0067] The system control section 6 is equipped with main CPU 60, reading control section 61 , disk for system 62, 
40 disk for image 63 and board for interface (hereinafter referred to as l/F board) 65. To the main CPU 60, there are con- 
nected CRT 70 and touch panel 71 both on operation section 7, reading control section 61 of system control section 6, 
disk for system 62, disk for image 63 and l/F board 65. 

[0068] In the disk for system 62, there is stored s system program with which the main CPU 60 conducts overall con- 
trol, image processing, image transmission control and image control. In the disk for image 63, there are stored images 

45 sent from the reading control section 61 and images subjected to image processing. 

[0069] The main CPU 60 causes images sent from the reading control section 61 and images subjected to image 
processing to be stored in the disk for image 63 while developing system program stored in the disk for system 62 on 
an internal memory, and conducts overall control, image processing, image transmission and image control while read- 
ing images stored in the disk for image 63. 

50 [0070] The reading control section 61 controls cassette stacker control section 31 , plate holding section control sec- 
tion 41 , sub-scanning section 50 and main scanning section 51 , then causes radiographic images recorded on storage, 
phosphor plate 12 to be read through laser scanning, then receives image signals from the main scanning section 51 , 
and sends images thus read to the main CPU 50. 

[0071] The main CPU 60 is connected, through l/F board 65, to host computer 66, diagnostic equipment 67 and 
55 patient registration terminal 68 which are located outside apparatus main body 2. Thereby, the main CPU 60 transmits 
images to host computer 66, diagnostic equipment 67 and patient registration terminal 68 through l/F board 65. 
[0072] The operation section 7 has therein CRT 70 and touch panel 71, and the CRT 70 displays display images 
transmitted from the main CPU, while the touch panel 71 sends information related to direction input inputted through 



11 



EP 0 919 857 A2 

touching by an operator to the main CPU 60. 

[0073] The main CPU 60 conducts overall control, image processing, image transmission and image control based 
on information related to d,rection input sent from the touch panel 71 of the operation section 7 and transmits dtofev 
-mages properly to CRT 70 for displaying necessary information on CRT 70 ^ 

S 3 J^rt^nf i0 " T indUdin9 direC,i ° n C0nt6ntS ,0r gating either cassette 9 set in the cassette 
stacker 3 is conducted from operat.on section 7. system control section 6 controls plate holding section 4 holdino stor- 
age phosphor plate 12 and image reading section 5 so that the plate holding section 4 may take borage pnlohor 

She IL 11 , fr ° m raSSette 9 des ^ na,ed by direction in P ut ,ram action 7 and mayS ft 

. laser 22g 9 ^ radi ° 9raPhiC ^ ""^ ° n ^ phOSphor P late 12 

[0075] Namely, as shown in Fig. 20, the image reading section 5 moves in the X-direction in the first olace fSll to 

the' ESSST?" " X " direCti ° n Wh6re the P ' a,e h0Win9 section 4 <*" taka ™ storage PhSSe ^ S 

toX oS K,S5 bY ^ ^ fr ° m ° Perati0n SeCti0n 7 " ta kes '«* ^storage 

pnosphor plate 12 in the vertical direction from cassette 9 designated by direction input from operation section 7 at the 

' ESS? pos T 'V 16 x ? rec,ioni and holds *■ s,orage phosphor Plate 12 <*& and h*l S S "i? £ 

plate holding section 4 ,s made to move at least in the X^Jirection and to stop at the prescribed position in the X^reJ 
t.on. then in the fourth place (s4). the plate holding section 4 holding the storage phosphor plate 12 is ttxi and me 
Z andt^ S J S mWed " Y - dir6Cti0n ' *"»» th6 St0ra9e P^piate 12 is subjected to sub scan 
w£l!ZZS£!? SeCt ' 0n 5 r6adS r£di09faPhiC ima9&S ^ °" *• Stora9e phosph " P' a * 12 he.d by 

EL«r«l°a hiS ' 'k^T"! T ket 3 ' St0ra9e Ph0Sph ° r P ' ate 12 is almost P^endicular to the X-direction, and 
plural cassettes 9 can be set side by side so that their positions in the X-direction may be different each other There 
fore while taking the storage phosphor plate 12 out of one cassette 9, another cassette can be setTt another IX 
position, which leads to improved work efficiency. e™" 9 

St* t0 tWS ' P ' ate h ,° ldin9 S6Cti0n 4 ^ fake 001 stora 9 e P^sphor plate in the vertical direction from any 

cassette 9 set in the cassette stacker 3. and can hold it. Therefore, even when arranging so that storage phosphor ptete 
1 2 having a larger area may also be read, a larger floor space is not required, and no space is requiS 

izzsxxssi it r and ■ hard,y ha - ns « - • - ch ?zrs 

[0078] Further, since the plate holding section 4 holding storage phosphor plate 12 and the image readinq section 5 
have only to be moved in the X-direction and set at the prescribed relative position in the X-dirertionl, i s tecScally 
easy to set at the prescribed relative position which is required by laser scanning tecnn.caily 
[0079] Further, since the image reading section 5 is fixed, it is easy to arrange so that accurate imaqe readina can be 
performed stably for a long time. When reading images, the image reading section 5 is fixed and SSTSSSI? 
tion 4 ,s moved relatively in the Y-direction for sub-scanning. Therefore, the sub-scannin^ce not ^ re 

SlSones" " 9raV,ty b3d ' ^ Stab ' e SUb - SCannin9 Can be COnducted ' «*'* ea * ily ™d imagesTbe 

sTelugh ,Urther UnneC6SSary 10 M s,ora9e P hos P hor P |ate 12 to transport it. and only one image reading section 

[0081] In the fifth place (S5). when the image reading section 5 finishes reading radiographic images recorded on the 
storage phosphor p.ate 1 2 that is held by the plate holding section 4. the plate hoWing se^on 4 motS inSSSn 
to the prescribed position in the X-direction where the storage phosphor plate 1 2 hefd by the plate ^Sing seSfonTSS 

sl™TZ IT* 'I 55 '* 6 9 ^ h3d ° M the borage phosphor plate 12 and jESZlZ 

stacker 3 in the vertical direction, and conveys, in the vertical direction, the storage phosphor plate 12 held from which 
he radiographic images thereon have been read by the image reading section 5 ?o L cassette 9 'tvrtic had intatiS 
™ "rf Ph0Sph ° f P ' ate 12 to COntain ,he 8t0,B 9e Phosphor plate 12 in the cassette 9 (S6) 

EL n^V^'h 0 n J y h ° ne K P,at ! h l °' din9 SeCt0 " 4 03,1 l0ad in any cassette 9 set in cassette stacker 3 the storage 
phosphor plate 1 2 which has been taken out. which makes the structure simple 

i^L^^ 6nd T i0n °' th , 6 P ' ate h0 ' din9 SSCti0n 4l there is provided easing section 13. When the plate hold- 
ng section 4 conveys. ,n the vertical direction, the storage phosphor plate 12 held from which the radiographic images 
thereon have been read by the image reading section 5 to the cassette 9 in which the storage pho^ho pta te 1 2 hS 
been loaded, to load the storage phosphor plate 12 in the cassette 9, the erasing section 13 erase! SatimaaS 

rlTT £ *i T" , Ph0SPh ° r P ' ate 12 fr ° m " M * *» radi09ra P hic ima 9 es hereon have SnTeZ^ SJZ! 
reading section 5. by irradiating erasing light on the storage phosphor plate 12 

[0084] Due to this, both loading the storage phosphor plate 12 in cassette 9 and erasing residual imaoes remaininn 
on the storage phosphor plate 12 can be conducted simultaneously, which can shorten the 

[0085] Next, cassette 9 used in radiographic image reading apparatus 1 will be explained in detail. 
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[0086] Cassette 9 containing therein storage phosphor plate 2 is structured as shown in Fig. 3 - Fig. 10, wherein Fig. 
3 is a perspective view showing how storage phosphor plate 12 is loaded in cassette 9, Fig. 4 is a perspective view 
. showing the state wherein storage phosphor plate 12 is drawn out cassette 9, Fig. 5 is a plan view of cassette 9, Fig. 6 
is a plan view showing how storage phosphor plate 12 is loaded in cassette 9, Fig. 7 is a side view of cassette 9, Fig. 8 
5 is a sectional view taken on line A - A in Fig. 5, Fig. 9 is a sectional view taken on line B - B in Fig. 5. and Fig. 10 is a 
sectional view taken on line C - C in Fig. 5. 

[0087] Cassette 9 is composed of case halves 900 and 901 which are united solidly with their peripheral portions 
clamped with machine screws 902. On one side portion of the cassette 9, there is formed opening 903 through which 
storage phosphor plate 1 2 can be drawn out. 

10 [0088] The storage phosphor plate 12 has a stimulating phosphor layer. A stimulating phosphor is one of storage 
phosphors which accumulate energy in accordance with radiation transmissivity distribution of a subject for a quantity 
of radiation irradiated from a radiation generating source, and thereby form a latent image. On the storage phosphor 
plate 12, a stimulating phosphor layer is provided through gas phase sedimentation or coating. The stimulating phos- 
phor layer is shielded or covered by a protecting member so that the stimulating phosphor layer may be shielded from 

is an adverse effect caused by environmental conditions or from damage. Examples of stimulating phosphors used, 
include; 

M'X«aM"X 2 -bM M 'X 5 :cA 

20 (wherein, M' is at least one kind of an alkali metal selected from Li, Na, K, Rb and Cs, M" is at least one kind of a divalent 
metal selected from Be, Mg, Ca, Sr, Ba, Zn, Cd, Cu and Ni, M"' is at least one kind of halogen selected from Sc, Y, La, 
Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Al, Ga and In, A is at least one kind of a metal selected from 
Eu, Tb, Ce, Tm, Dy, Pr, Ho, Nd, Yb, Er, Gd, Sc, Lu, Sm, Y, Tl, Na, Ag, Cu and Mg, and "a" represents values within a 
range of 0 < a < 0.5, "b" represents values within a range of 0 ^ a < 0.5 and "c" represents values within a range of 0 < 

25 a < 0.2), 

alkaline earth metal fluorohalide phosphor expressed with (Ba^y Mg x Ca y ) FX : eEu 2 
(wherein, X is one of Br and CI, x, Y and e represent values satisfying respectively conditions of 0 < x+y < 0.6 , xy * 0 
and 10' 6 ^e^5x 10" 2 ), and 

BaFX : xCe, yA (wherein, X is at least one of CIBr and I, A is at least one of In, Tl, Gd, Sm and Zn, and x and y 

30 represent respectively 0 < x ^ 2x1 0' 1 and 0 < y < 5x1 0* 2 .) 

[0089] The storage phosphor plate 12 fixed on a rigid tray 904 located inside cassette 9, a pair of engagement pins 
905 are provided on the tray 904 corresponding to the portion other than an area where images are recorded, and these 
paired engagement pins 905 are penetrating through the storage phosphor plate 12. For the paired engagement pins 
905, there are provided guide holes 906a of guide plate 906, and cap 907 which covers openings is provided on the 

35 guide plate 906. 

[0090] Locking mechanism 908 is built in the cap 907, and locking by the locking mechanism 908 can be canceled 
through locking hole 909. Further, on the cap 907, there are provided a pair of levers 910, and these paired levers 910 
open and close the cap 907 so that storage phosphor plate 12 is drawn out of or loaded in the cassette 9. 
[0091 ] Types and sizes of cassette 9 are shown in Table 1 . 

40 



Table 1 



Cassette Types 


Cassette size (mm) 
Height x Depth 


Thickness (mm) 


Weight (g) 


14 x 17 in. (345 x 430 mm size) 


383.5 x 459.5 


14 


2400 


14 x 14 in. (345 x 345 mm size) 


383.5 x 383.5 


1900 


10 x 12 in. (254 x 305 mm size) 


281.5 x 332.5 


1200 


8 x 10 in. (200 x 251 mm size) 


230.5x281.5 


900 


24x30 


267.5 x 327.5 


1200 


18 x 24 in. for mammography use 


194.5x267.5 


800 



55 

[0092] On cassette 9, there is pasted identification seal 91 1 on which identification information of black and white is 
recorded. Through detection of the identification information on the identification seal 91 1 , types and sizes of cassette 
9 are detected, and erroneous loading in cassette stacker 3 is detected. 
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[0093] Though indication of upper and lower grid direction of cassette 9 depends on indication mark 91 2 for the uooer 
or lower direction, ,t s also possible to arrange so that the upper or lower direction can be designated byToadln The 
cassette 9 in the cassette stacker 3 with cap 907 facing downwaid. 9 

S rlio°;i?th C e aSSe t 9 ' !f e iS Pr ° Vid6d diagnOSiS reCOrd Clip 913 on case ha » 90 °- and around the diagnosis 
record chp 913. there is formed recessed portion 900a on the case half 900, and diagnosis records are held between 
the recessed portion 900a and the diagnosis recora 1 clip 913. Between 

2S2, a ^ SSette ^ tacker '.P ,ate ho,dina secti ° n 4 . ™age reading section 5. system control section 6, operation 

^TJES&'ESl ^ ^ Pr ° Vided °" ^ ** 2 - heading 

' 22? rlln J" 3 ^ ° f 3 radi ° 9ra P hic imaae readin ° « Fig. 1 2 is a front view of a radiographic 

.mage reading apparatus. F,g. 13 is a left side view of a radiographic image reading apparatus. Fig 14 is a E 
view of a radiograph* .mage reading apparatus, Fig. 1 5 is a front view of a plate holdingVection Fig 6 s I sSe view 

%l C ^2T C Y' 9 - 17isa P lanvia »of acassette clinch. Fig. 18 is aside view of asub-sinn? g se^n^ 
1 9 is a front view showing an optical system of a main scanning section 
' [0097] First of all. cassette stacker 3 is arranged at the right hand side on the upper portion of radiographic image 
2^ rat " S 1 and h . has settin 9 secti °" vvhich is provided for every five slots. At the left hand side on the upper 
portion of the radiographs image reading apparatus 1 . there is arranged operation section 7, and cassette 9 can be set 

to be easy " ' Wh '' ,e COndUCtin9 ** ° Perati ° n ? ' WWch » 

[0098] The setting section 300 is composed of guide section 301 and loading section 302. The guide section 301 is 

302 9 Z? 0 T, T d H- SXte ,l S t0 ^ '° adin9 ^ 302 * 66 f ° rmed 50 •* * 9uides — * •» h-J sect on 
302. The loading sections 302 contain and hold cassettes 9 at prescribed intervals 

K So^f S «T 303 , shie,ds ,he inside when an °P^tor sets cassette 9 and takes out cassette 9. 
[01 00] The cassette stacker 3 is one wherein an operator sets cassette 9 by inserting it from this side while holdinc 
he cassette 9 vertically with its longer side being horizontal, and upon completion of setting the cassette 9 IgrtS 

ssK^isr*'" of loadine section 302 ,or -* siot doses to prevent ,i9M fr ° m ,ea ^ ^ 

S^e^en^ 

[0102] It is possible to take out cassette 9 from each slot except when reading is conducted, and LED lamo 304 show- 
ing ".n process of reading" is provided to prevent that cassette 9 is taken out by mistake 

S in R^^To;^ ™ h8ni8m ' driVi " 9 SeCti ° n 4 ° 0n P ' at6 h0ldin9 SeCti ° n 4 iS as 

[01 04] Namely, the plate holding section mechanism • driving section 40 is supported on guide rails 401 and 402 each 
being provided on rts upper and lower portions with supporting frame 400. These gufcJe rails 401 and 402 are arranged 

iSllESr 1 "*"^! I 0 ^ 886 " 6 9 in CaSS6tte 3 ' A ,0wer end DOrti ° n °' *• suiting franS 

™ L fT" b6tt 403 ***** iS arranged at the ,ower P° rtion - and the conveyance belt 403is drivel 
conveyance motor 404. whereby the supporting frame 400 moves along the guide rails 401 and 402 

[0105] On the upper portion of the supporting frame 400. there is attached erasing section 13. As an erasinq light 
source of the erasing section 13. two 300-watt halogen lamps (driving voltage: 90 V) for example ^e uS aSt Z 
l^gspeedofsto^ 

-ng on image recording on the storage phosphor plate 12. The halogen lamp is an erasing light souS wh ch is frt to 

2S2:: e f r39e f*^ 0 ' Dla1e 12 to «» «sidual images. This erasing of residual intglfeprS 
ect ng e asmg light on the storage phosphor plate 12. and it means scanning by a laser beam and discharging of resid- 
ual radiation energy on the storage phosphor plate 1 2 after reading 9 9 ea ° 

on the nSIHr ™Tl ^ T " 9Me 410 Vertica,l K and o'™" 41 1 is mounted 

on the gurte shaft 410 to be movable vertically. The cassette clinch 41 1 is attached to conveyance belt 405 arranoed 

ToSam^inn ?T ** 4 ° 5 * **•" by ^ ™ tor 406 ^ranged at me lower pSta^^ 
fraSo T« * ' ^ ** 41 1 Vertica " y alon9 106 9uide shaft 41 °- ^her on the supporting 
end nl hold,n 9. ra,ler which prevents the.storage phosphor plate 12 from falling and holds an 

end portion outside an image recording area on the storage phosphor plate 1 2 

S ( S"'!l^ aSSet,e J 1 "'" 41 1 ' there arS pr0Vid6d - inside supportin9 member 412 - « Pa" of arms 413 each being 

S^ll^ 9 1 , SUP f ° rt,n9 Pin 414 WhiC " SerV8S 35 3 fu,crum - Claw sections 4 "a provided on tips of the 
paired arms 413 are capable of engaging with a pair of levers 910 provided on cap 907 of cassette 9 while the oai ed 

rim 4i a 5 re ^ * ^ 41 ? S ° ** *- P ° rt '° nS 41 3b ™^^y be in conl* 3£S 

413b and the paired arms 413 are opened and closed accordingly. 
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[0109] On rotary shaft 420 of the driving motor 416, there is provided rotary disk 421 , and the number of rotations of 
the driving motor 416 is detected by the timing with which cut-out 421a formed on the rotary disk 421 traverses photo- 
coupler 422, to control opening and closing of the paired arms 413. 

[01 1 0] On the supporting member 41 2 of the cassette clinch 411, there are provided a pair of lock-releasing rods 430 
5 which release the lock by locking mechanism 908 of cap 907. These paired lock-releasing rods 430 are supported by 
plate 431 on the supporting member 412 to be slidable, and solenoid 432 is linked with lock-releasing rod 430 on one 
side, and this lock-releasing rod 430 is linked with lock-releasing rod 430 on the other side through linking lever 433 so 
that both lock-releasing rods may interlock each other. 

[0111] The paired lock-releasing rods 430 are constantly urged to the initial positions by springs 434, and when the 
io supporting member 412 is brought into contact with cap 907 of cassette 9 at the position to which the cassette clinch 
41 1 moves and solenoid 432 is moved, the paired lock-releasing rods 430 are projected and enter lock holes 909 to 
release the lock of lock-releasing mechanism 908. 

[01 1 2] Due to the lock release of the locking mechanism 908, the paired arms 41 3 are closed and claw sections 413a 
are engaged with a pair of levers 910 of cap 907. Under this state, the cassette clinch 41 1 is moved downward, storage 

15 phosphor plate 12 is drawn out of cassette 9, and supporting frame 400 is moved to be conveyed to sub-scanning sec- 
tion.50 while holding the storage phosphor plate 12 which is drawn out to the cassette clinch 41 1 . 
[01 1 3] After completion of image reading for the storage phosphor plate 1 2, the supporting frame 400 is moved to the 
opposite direction to be returned to the prescribed position, then, cassette clinch 41 1 is moved upward and the storage 
phosphor plate 12 is loaded in cassette 9. In this case, when the storage phosphor plate 12 is loaded in cassette 9 with- 

20 out operating the paired lock-releasing rods 430 and cap 907 is closed, the lock mechanism locks the cap 907 automat- 
ically. 

[0114] Image reading section 5 is built in apparatus main body 2 of radiographic image reading apparatus 1 , and is 
arranged at the position below operation section 7. Sub-scanning section 50 provided on the image reading section 5 
conveys main scanning section 51 in the sub-scanning direction. 
25 [01 1 5] In the sub-scanning section 50, guide shaft 500 in the direction facing the storage phosphor plate 1 2 and ball 
screw 501 are arranged to be in parallel with each other as shown in Figs. 12, 13, 18 and 19. The guide shaft 500 is 
positioned at the upper part and the ball screw 501 is positioned at the lower part, and main scanning section 51 is held 
vertically by the guide shaft 500 and the ball screw 501 to be movable horizontally. 

[01 1 6] On the ball screw 501 , there is provided direct drive motor 502, and the ball screw 501 is driven by direct drive 
30 motor 502 to rotate and thereby to move the main scanning section 51 in the sub-scanning direction. 

[01 17] As shown in Fig. 1 9, the main scanning section 51 is composed of laser beam generating section 51 0, polygon 
mirror 51 1 , fe lens constituting converging object 512, reflecting mirror 513 and acceptance section 514 which are sol- 
idly structured. The laser beam generating section 510 has therein a gas laser solid-state laser or a semiconductor 
laser as a light source. As an excitation light, the laser beam generating section 510 generates a laser beam wherein 
35 an emission intensity is forced. 

[0118] A laser beam passes through an optical system and arrives at polygon mirror 511 where the laser beam is 
deflected, then is converged by fe lens constituting converging object 512, and is deflected by reflecting mirror 513 in 
terms of optical path to be led to storage phosphor plate 12 as a scanning light for stimulating excitation. Then, image 
reading is conducted when stimulating emission generated by the storage phosphor plate 12 scanned by the aforesaid 
40 laser beam is accepted by the acceptance section 514. The acceptance section 514 is structured by long photomulti- 
plier 514a and flat converging plate 514b. 

[0119] A laser beam enters long photomultiplier 514a and is converted photoelectrically into electric signals corre- 
sponding to the incident light. Namely, the stimulating emission passes through flat converging plate 514b and enters 
long photomultiplier 514a to be converted photoelectrically. Therefore, output current corresponding to radiographic 

45 images can be obtained. The output current from the long photomultiplier 514a is converted into voltage signals by an 
unillustrated current/voltage converter located inside reading control section 61 , and then is converted into digital image 
signals by A/D converter after amplified by an unillustrated amplifier. Then, digital image signals are outputted succes- 
sively to main CPU 60 where various image processing including gradation processing are conducted, and the signals 
are stored in disk for image 63 as they are, or displayed on CRT 70. 

so [0120] The reading control section 61 is arranged so that various kinds of synchronization signals coming from poly- 
gon mirror 51 1 and detection signals for the starting position coming from a photosensor (not shown) which detects the 
starting position of sub-scanning may be inputted in the reading control section, and main scanning section 51 is moved 
from the starting position at the prescribed speed in the sub-scanning direction, while being synchronized with the main 
scanning made by the polygon mirror 51 1. 

55 [0121] The present embodiment employs a system of incidence which is almost vertical in which an incidence angle 
for irradiation on storage phosphor plate 1 2 is 5 degrees to the surface of the storage phosphor plate 12. 
[0122] The feed/load time of the radiographic image reading apparatus 1 is defined to be a period of time from the 
moment when cassette 9 is loaded in cassette stacker 3 to start reading up to the moment when the cassette is ready 



15 



EP 0 919 857 A2 



so 



55 



seconds is added. ywa^iui piaie ^d exceeds 20 mR, a maximum of 18 

5 Ked^ by im39e "»*» 5 * biographic image reading apparatus 1 w, be 

SSL^!^^^ ° n thS ima96 Secfon 5 " « fe to ^abiish the ,i, m speed in the afore- 

'0 wherein photomulttolier tube fpXsSSJ B «« ^ ?' ? 6$ represented °y s « defined to be the values 

15 be used. H^uvay ot 40, 50 and 80 lines/cm, for example, are used as a grid to 

correction. yM parameiers ot 87.5/175 for each content of 

30 Iioecras Mtows* 60 ' COntr °' seclion 6 ' '"Ore are provided main CPU 60 and reading control section 61 which are struc- 

^'SMisa^'i" - we b — ■** - « ««- «*- « .*-» o, 

• LUT rotation • «„„ ttro^ ROI ^X^ZgZ^T^^t Ti ' ^ 
processing through fixed LUT. wnue, in a manual mode, rt conducts gradation 

Sot For equaHzation, | compresses a dynamic 

and 4-split radiographing A^SSS^SST^J' 0 ^ "* ^ ( ,onaitudinal and lateral) radiographing 

edges of an Image. 9 ^ ^ and a ^ peh " s are l,mrted t0 a Wangle which is in parallel with 

a - r --^^ 

10137] image data which have been subjected to image processing are stored in image dsK 63 representing a ha* 

JES-^'SS^ Tf r tiert " ame a «* - 'he Japanese syHabary 

sibie to input by ^7lSSSSSJ^^ ** "T^ a " d *■* » * also pos 

a patient registration imtol automat ' c a»y- » ■ further poss.b.e to input by means of Chinese characters JL 

KS* ^e^mT ^ * « lection can cover 

[0140] On operation section 7 ^wSS^SSE T"*^ be "" d * 10 °' for 
inspection appointment, operat o^gSo^ o7J^2Z?J5 T ** CRT 7 °' there are *»■•- 
images which have been Tead. e 0 Branon ot a patent, states and setting of various parts in an apparatus and 

L°.,t 1 2 CRT I°' 3 15 " inch CRT (24 " bit color - monochromatic 256 gradation • resolution 1024 * trm w 

s used and operation input is made through touch panel 71 located on the CRT 70 * * amPk 



16 



I 



EP 0 919 857 A2 



tion 4 first moves in the X-direction up to the prescribed position in the X-direction where storage phosphor plate 12 can 
be taken out in the vertical direction from the cassette 9 designated by instruction input from operation section 7, as 
shown with S1 in Fig. 20, then, as shown with S2, the plate holding section 4 takes out the storage phosphor plate 12 
in the vertical direction from the cassette 9 designated by instruction input from operation section 7 at that prescribed 
5 position in the X-direction, and holds it, and next, the plate holding section 4 conveys the storage phosphor plate 12 
which it is holding in the vertical direction to the cassette 9 in which the storage phosphor plate 12 has been loaded as 
shown with S6, sipping S3 - S5, and erases residual images remaining on the storage phosphor plate 12 with erasing 
light from a source of erasing light of erasing section 6 while loading the storage phosphor plate 12 in the cassette 9. 

io Embodiment 2 

[0143] A radiographic image reading apparatus in the present embodiment is an apparatus wherein the radiographic 
image reading apparatus in Embodiment 1 has partially been modified. Now. all the points changed from the radio- 
graphic image reading apparatus in Embodiment 1 will be explained as follows: 

75 [0144] In contrast to the radiographic image reading apparatus in Embodiment 1 which is controlled as explained 
based on Fig. 20, in the radiographic image reading apparatus in Embodiment 2, image reading section 5 conducts 
main scanning MS by a laser beam in the vertical direction, and it is fixed as shown in Fig. 26, and in the first place 
(S41), plate holding section 4 is moved in the X-direction up to the prescribed take-out position in the X-direction where 
the plate holding section 4 can take out storage phosphor plate 12 from the cassette 9 designated by instruction input 

bo from operation section 7 in the vertical direction, then in the second place (S42), the storage phosphor plate 1 2 is taken 
out at the take-out position and held, and simultaneously with that, image reading section 5 is moved in the X-direction 
up to the prescribed position in the X-direction where the image reading section 5 can properly read images on the stor- 
age phosphor plate 12 taken out at the aforesaid position, to be stopped at that prescribed position in the X-direction, 
then, in the third place (S43), the image reading section 5 is moved in the Y-direction under the state where the plate 

25 holding section 4 is fixed, and thereby the image reading section 5 reads radiographic images recorded on the storage 
phosphor plate 12 held in the plate holding section 4, then in the fourth place (S44), the image reading section 5 is 
moved to its original position in the Y-direction, and simultaneously with this, the plate holding section 4 loads the stor- 
age phosphor plate 12 in the cassette at the prescribed position in the Y-direction, and erases residual images remain- 
ing on the storage phosphor plate 12, and in the fifth place (S45), the plate holding section 4 and the image reading 

30 section 5 move in the X-direction to return to home positions. 

[0145] Due to the foregoing, it is possible to shorten the total time required to read radiographic images recorded on 
the storage phosphor plate mentioned above by moving the image reading section 5 in the X-direction while the plate 
holding section 4 is taking out the storage phosphor plate 12. 

35 Embodiment 3 

[0146] Embodiment 3 will be explained with reference to Figs. 27 and 28. As shown in Fig. 27, image reading section 
5 is provided on plate holding section 4 and is moved in the X-direction in the same manner as in the plate holding sec- 
tion 4. The image reading section 5 conducts main scanning MS by a laser beam in the Y-direction and reads radio- 

40 graphic images recorded on the storage phosphor plate 12 through laser scanning. 

[0147] Namely, as shown in Fig. 28, in the first place (Si), plate holding section 4 and image reading section 5 plus 
erasing section 1 3 both provided on the plate holding section 4 are moved to the prescribed take-out position in the X- 
direction where the plate holding section 4 can take out storage phosphor plate 12 almost vertically from the cassette 
9 designated by instruction input coming from operation section 7. 

45 [0146] Then, in the second place (S2), the image reading section 5 reads radiographic images recorded on the stor- 
age phosphor plate 12 which is being taken out by the plate holding section 4, when the plate holding section 4 takes 
out the storage phosphor plate 12 almost vertically from the cassette 9 designated by instruction input coming from 
operation section 7 at the prescribed take-out position in the X-direction, for sub-scanning, and when the image reading 
section 5 oscillates a laser beam in the Y-direction for scanning. 

so [0149] In the third place (S3), when the image reading section 5 finishes reading the radiographic images recorded 
on the storage phosphor plate 12, the plate holding section 4 causes the erasing section 13 to erase residual images 
remaining on the storage phosphor plate 12 while the plate holding section 4 is conveying, almost vertically, the storage 
phosphor plate 12 from which the radiographic images have been read by the image reading section 5 to the cassette 
9 for loading the storage phosphor plate 12. 

55 [0150] Lastly (S4), the plate holding section 4 and the image reading section 5 plus the erasing section 13 both pro- 
vided on the plate holding section 4 are moved to their home positions in the X-direction. 

[01 51 ] Due to this, it is not necessary to bend the storage phosphor plate 1 2 for conveying it and it is therefore possible 
to make the floor space small, because radiographic images recorded on the storage phosphor plate 12 are read while 
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12 to its original position in the vertical direction, in the fifth place (S25). 

[0167] Then, in the sixth place (S26), the plate holding section 4 moves in the X-direction and stops at the aforesaid 
prescribed loading position in the X-direction. 

[0168] Then, in the seventh place (S27), the plate holding section 4 conveys the storage phosphor plate 12 almost in 
5 the vertical direction at the prescribed loading position in the X-direction, and causes erasing section 1 3 to erase resid- 
ual images remaining on the storage phosphor plate 12, while loading the storage phosphor plate 12 in the cassette 9. 
[01 69] Then, lastly (S28), the plate holding section 4 and the image reading section 5 plus the erasing section 1 3 both 
provided on the plate holding section 4 are moved to their home positions in the X-direction. 
[0170] Due to this, it is not necessary to bend the storage phosphor plate for conveying it and it is therefore possible 
10 to make the floor space small, because radiographic images recorded on the storage phosphor plate are read while the 
storage phosphor plate taken out is kept to be in the vertical direction, and it is easy to make accurate image reading 
possible, because the image reading section 5 is fixed. 

[0171] The invention makes it unnecessary to bend a storage phosphor plate for conveying it and makes the floor 
space for the apparatus small, because radiographic images recorded on the storage phosphor plate are read while the 

15 storage phosphor plate taken out is kept to be in the vertical direction. 

[0172] Even when arranging so that a storage phosphor plate having a larger area may also be read, a larger floor 
space is not required, and no large space is required in the periphery of the position of installation in the horizontal 
direction, and a cassette stacker and a plate holding section can be made to be simple in terms of structure and to be 
inexpensive, and further, interruption processing is possible even when a conveyance path with a curved surface where 

20 a jam of a storage phosphor plate tends to happen is not provided. 

[01 73] It is easy to set a storage phosphor plate at the prescribed relative position which is required by laser scanning. 
[0174] A cassette stacker can be made to be simple in terms of structure and to be inexpensive, and further, interrup- 
tion processing is possible even when a conveyance path with a curved surface where a jam of a storage phosphor 
plate tends to happen is not provided. Since an image reading section is fixed in the X-direction, it is easy to make sta- 

25 ble and accurate image reading to be possible for a long time. 

[0175] Even when arranging so that a storage phosphor plate having a larger area may also be read, a larger floor 
space is not required, and a cassette stacker can be made to be simple in terms of structure and to be inexpensive, and 
it is further possible to shorten the total time required for reading radiographic images recorded on the aforesaid one 
storage phosphor plate, by moving the image reading section in the X-direction while the plate holding section is taking 

30 out the storage phosphor plate. 

[0176] A single plate holding section can take out a storage phosphor plate from any cassette which is set in the cas- 
sette stacker, and can load the storage phosphor plate in either cassette set in the cassette stacker, which makes the 
structure simple. 

[0177] Incidentally, interruption processing in the invention means that a storage phosphor plate is taken out of a cas- 
35 sette which is set newly even when some cassettes from which no image has been read are set already, and image 
reading is conducted from that storage phosphor plate. 

Claims 

40 1 . An apparatus for reading a radiographic image, comprising: 

a holding section for holding a medium taken out from a cassette, wherein the medium has a recording surface 
on which the radiographic image is stored, the hold section holding the medium such that the orientation of the 
recording surface is substantially vertical; and 
45 a reading section for reading the radiographic image on the recording surface of the medium held by the hold- 

ing section, thereby obtaining radiographic image information from the recording surface. 

2. The apparatus of claim 1 , wherein the holding section takes the medium out from the cassette in a vertical direction. 

so 3. The apparatus of claim 1 , wherein at least one of the holding section and the reading section moves so as to come 
close to the other one after the holding section takes the medium out from the cassette. 

4. The apparatus of claim 2, wherein at least one of the holding section and the reading section moves so as to come 
close to the other one after the holding section takes the medium out from the cassette and the holding section 

55 holds the medium such that the orientation of the recording surface is substantially vertical. 

5. The apparatus of claim 1 , further comprising: 
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